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for wMcfa we pr»7 
Ufty be graatea to 
mefibod wfalcfa it b t 



(71) We, COMPAOmBFRANCAlSB 

0£S FBTROLBS, » Fkmcb oorpoormte bodr* 
of 5 riw Mtcixei-AsigD, Fnb 16 %me, 
France, do hereby dedaxv the laTentSoa, 
for wbicti we pray itnl • patent 
1UL, and the 

„ , _ ^ to be petfonaed* 

to be patdciilatly daecrtbed ia and by the 
f oUnwi^g statement: — 
10 Tho prea«al inifttBLtioii 1» ooncenied wllh 
etxpksdfatoay drDUas aod U paztkniiar Co 
etoteotiaii el a drilled hole asafaiat caving 
m and {qfreii of vatar 
Known methods, in jplte o( the 
15 aehieved, all bava the common oharao- 
lariilio of pcotaotiag the drflled hole egahut 
oaTlna in <tf the atrata paued iHxoi^ by 
meana of tube* which are tent down as the 
drflH&s deacends. Thii type of protection 
20 winah la cofdy, doe t>odi to the tfane 
re^tdred to plaoe the tubea In poiltlon and 
the nmndhandlhig invahttd and to the ooat 
of 6m tubea ui^ ie partlcalarly taonblo- 
Bome hi the oaae where drilling metiloda* 
25 known aa rotasy drilfii^ necboSi m em- 
played, because of » ten of power, dne to 
rubfabiB of the dridtng tool drivo ahafC 
Bgafaut the walla of tha bore hole, it addad 
to Che above diaadvantage* Thii kni of 
30 power may ba oanaidefabla beeatiie thii 
■haft oia? be as nnob aa aevernl mllat In 
length. Purfhennora. when the toolt xeqniie 
cfaanglttg It k neoecaaffy to raiia the drive 
ihaft» which compriaea lengths of cod 
35 icrewed one into Ihe other, and unscrew U 
Qnu mcf easing the ooaC ptiee of thia tae of 
ppoteetioa. 

Ibo method of bore4K»le ddtUcg ealled 
'^aztdridkgr Achlem a net advamoe over 
40 rotary mcthoda beoanae tiw drive shaft it 
replaced by a Eeatbla armoured hose for the 
tool driving motor aod the llaxibia hose can 
be wo<tDil inp or nnwoond by meana of a 
drum. In addUion, the spaoe taken up by the 
45 drilling platform ean be redoeed in size. 
Ho^Bwr this method doea not ^nenae with 
the need to protect tfia drtUirilioCe uslag 
steel tvbes to prevent enriog in of thn strata. 



Forfhenaore, It b esaentbl to ensure a 
peifaet seal round the Geirihle hose so as to 
avotd the coaridarable danger If an eruption 
occun, 

Aoeordh^ to one aapeot of the presant 
hivealSon there is provided a mebod of 
exploratay driifing coapriring driOla^ a 
hole and moulding a tobng ooond fte wall 
of the drill od hole sfatuittaaeoualy with 
drUUmg of tha hole, the tube ptwauttog 
earing to of the atrata and iugraas of wafer, 

AooocdinB to aaodter aspect of the 
preaent Inventian there hi provided a 
?iS»^ of exploratory dritfing oovpriiing 
drilBng a hole by prafaig a diffifatg tool 
downwardly throuj^ the earlli, movOohtg a 
tvbina around the wall of the ddUedhole 
aimultaneoualv with tie downward 
movement of &e driOh^ tool to prevent 
caving m of the strata and IngrsBs of water, 
wher^ an nxuandable member canted 1^ 
the diiSfaka tool is ««panded laterally agahiat 
the moulded tobtag so M to prevent idirtiva 
lAovement between tho aapandabla member 
and the tobin£ and a force U eznted be- 
tween the staSoaacy expandable member 
aud the drUUagto^ to cause the driSiaf tool 
to progress dowttwanUy* 

Thus, on Ih* suzfeoe, instead of baring a 
large Ktoclc of pipes always available. ^S&Ol 
are assembled one to the odier aa dillflag 
I^^JP^es, it U only neoeasaiy to have 
available a atock of >wAwMtMg moterlala 
yfc^ •*« SPP*<* appropriate taidrs, 
from which fh^ are led into a tub Ing form er 
oonneetad with and above the drUUag tooL 

By nae of tUs method the strata can be BS 
mmported f&uaedlatehr after drilliog, 

TtA portkm of tnb&g In the process of • 
bring moulded may be protected from the 
drtoed strata by a ilceve whkh la moulded 
Mow It. This aaablaa tha tubhig to be ef- 90 
fectWely proteated during lis aiouldiitA 
process beesnsa It is enough to eosma thiS 
the sleeve tormer and druling tool holder 
are effectively sealed for the tubfaig former 
to be protected ftam the atrata ^«4 , as a 9& 
mult, all water ingress. 
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Xccoctjlttg to a iurOktf Rq>eot ct the 

pmtlflg body lor nq^cndig ibo dxUllnft tool 
a mtSr for rotMbig Hm id 

ott Ji«ld body for fomdii tho ^bgud 
The UlMcntf<Mi will ba mozt» fqfly un- 

the dnmriijB; 
fi?^^i fc^ ffligtanunatlc yww hi ctom 



pwgton graatv Hum 2^ bn «Sli 



tlw ftooilty Uni^ ]«■ tbaa 70 
Av ail eauBple, tubbg $ m«y be nada no 

?JTfSS^K^ tC^SSiS 

B at flio baae of the dtilL Tbo raaln U 
by « titig 2U ia wMeh a coc4big 



lymtliatioa ixitbm injection zonS 



^WUV 3 la a diamiuutia. .IIZZIZ « . . ^ 



■actio, of wt*Ssss^?yi£,s^ ? 

mfte? 3, 4 and $ « dlmpSS^j; 
iUnamuloiia of iho mma of adm^»% 
tool of fhe maofalBo of Ifa BwS 

« tba nam ooatsob for control line tfae «t« k,n=^Tr^ J " "!~ *" »™"" «««ieii 
dMonit at tile iiucUae of ^^F* ,22^i" '^"iP?£ maimer u ddeld 22 

diiaa»Stemadd£raklw^^ ti*e 8 ttotj b on tha aurf»oa o 



coailadi^ of an billatabia aleavo. wUoh ^ 
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diiaai£tem«idcic^ti<^'fa^ 

uiaclal lead drcvtt 5 tor noatdtais « daim 
^ •"i • "^na^^ material feed circidt 7 fhr 
jmrnU^C a ttibbit 6 m mnatrated. 

«5««v« Jl ud 12. SWa if, iMt wHh body 

5^?JS°*?' ^.V^ body 1 0 fiy naaQa 

.tool 
lobe 
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pcapaimtion 
one laick 2S 



)a one tank 24 
of ^ ba^ 



for the 
A tmcuma 
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<iitirteg Qolor 2 md aO tbe aoatomentlobe 
inW after bflatloiiflldaaT?!^'^*** 

•ad tubiotf 8eocnprlaaitwet7be Xonnerj 15 

^^li ^ ^y fcoa 19 aad 20 

65 SSl^&Jtay***?*!** materfaU for 
W MklBg tiM cnUnB « dttoosb ciicuit 7 and 





natoikl aio Mcmotad. MbK!r27 la deaifiiied 
nttgedjw beadng elcfnem 28. Tbt base 

ttemal oondnctlvity. It m^r be 

fc-Ij WiadJter Ihe pmaratloit of tba 

banUaer. ooiapilaaa In &SScmt^l 
vaninn pnmm devtoe. aot filoatvated. 

ff^J^ 3<. Satetjr vahwi 3S 3?^ 
eaablias a mtnra to be mu]0 to (aiikt 24 and 

pnaate la (leadWe hoee 3. MB%4|S5?to t30 
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s«it tl» driEBng deptt Oxu* fwwwlng «o 
btWtbn pcMSura fof <he ? ahit «t fomcn 
1« ivUeb b 30 bm Ugher thuk Aat at 
tbe bottom. FlenUfo lioie* 33 and 34 are 

maleffiallj not lowmd* A irahr* 37 «tiablet 
the introduetioii of hardmet lalo a itatie 
mix^ 38 to ba rtCOT^t- ThU aOow* «^ 
mixer 38 to be drained at baidtnof. la tiie 
10 cvant of a tcm^raiy «lop in drilliog, before 
^ve 39^ wWbIi ci^bU the lead of red* to 

Mectioa xonei 19 or 20, aococdwg to 
^^belbor tuljfaiK 8 or ilttevtt 6 is belo£ inade. 
U dosed. U wOl be undarttpod CEat two 
15 •weablka aaht dnitar to that diowo tn 
Hguie 6, one for the daeve 6, the other ftw 
die tul^ac ^- 

Thailt vfU be aaderi tood that drcniito 5 
«nd 7. Ohittrated to Plgure 1 , each cotfilg^ 
20 two ohaudit one forme reibi and toe ofber 
foe the hardener, the channel for the Utto 
bdna provided wHh a vatre «ed^ a« 37 
]oa£4oa the lakt aide ol a static mlzM 
guch as 38. UhewisB, valTe» sucih ai 39 
25 control title flow of each of the redes and 
tbey aio located oac in channd 7 near }»; 
ieooon sane 19 a^d Hyt ofha In channel 5 
near hijeelioA Bone 30. . _ 

The advattceaient of dHDlng and the 
30 formhM ci tubing B and lia ileevc 6 are 
cerried out at Illustrated dlaarmmmaticaUr 
In Fiami 3 to 5. InRgw3, tlsevea 11 end 
12 ue lUustrated deOstad and hkflated 
respeollvaly. Sleeve 11 b fast whh body 10 
35 Bttddeaeendto with body 10 as a resntt ol ou 
prearate. in the geiiera] airouh 23, azartad 
Sn Platwi 40. fwl with body 10. nndcr tte 
oonbol of eotttiol unit 9 (Pigare Oil. 
eidnlAfl the lop patl of wlhidar 42 iAa 
40 dtaTinit41piidiei<hBota^^ 

rematolng flrm^ applied agtlnst tubing 9 by 
mtiottsmClalian off the deeve. Thus, at tool 
fwoBrenes down^ntrdi, body 10 detcamli 



defUted to en*bla It to take np 
oodtion as the letuh of InJeotkMi of ell into 
£e pari ol oyUnder 42 located below olston 
40.Tbioantoffiallc intUtlon of tleevb 11 may 
be enturad by an dectdeal Impolse from an 
end of stroke slop S8, the nn^^ 
traMunittnd by wire 61 «o ootttrol Unit 9, 
Rsuie 0, Aa sc^enold flap ^We oaotrcil 
cSUats which control hydmllc feed to the 
hydraalic dtvdta are well known* detmta of 
tha varfoua dreuito ensuring faiHalian gttd 
d«fkitlon of fhe aleevea have not been 
Uluftratad. Thns, disriag a period of lima 
wWcA may be very diort, sleevo 12 nioyas 
down toalower Iwel so that whmitta 
cyUoder 42 U cloae to i^ston 40, all that Is 
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aaain nrr""* ^mt-^ • - ■ 

nxMiave Inside deeve 11 to retam to the 
iaitial condhlQaaHkkstcated in IHgore 3. For 
thfajiar|icM an end of ftfokn ato|^ S9 zniy i^ 



tSSSt. to deeve 12. Pontnert tSand 16 f^t 
45 ^^body to also descend and. dudng^ 
mofoment, a cottain amount cf xedn it 
oKtruded in aone 20 to locm deeve 6, ihe 
tesin flMdoaOf polymaddng hi the rsgkms 
of the heating element 1^ 
50 eotrnded hi acone 19» ^ flow of which U 
different tram the redn used in the maldng 
of deeve 6. polymerises ii« heatfaig 
element 17 to form tnbing 8, It b of eouise 
understood <Eat the ouaatatias injaoted sre 
55 in proportion to the dowswerd progressef 
tlie tool and Oae thickness of the rvsaectftve 
deere or tubing. For example, ^ sleeve 6 
maybe sbout 10 mm thJdk and the tubinc8 
ebout 50 mm thick. The control imit 9 
60 Gontittls the supply of ta^nt. 

The tool cxmhnueB Id advnnoe downwaiw 
QntH piston 40 readhea the bottom of 
cylhidw 42. Fteine 4. Tlds laadb lo 0m 
immedUte InflaBon of deeve 11. Rgine 5. 
65 whioh hblda the body 10 while deeve 12 la 



used which Mda a nieasiqg nxtptJtse bf 
whe 60 to Dontrol uidt 9 (Flonrea 1 aad «• In 
Flgun 8, then, ate foond the ctesdt 23, 
reHiBTmplyofa»^t5aml7andmad circuit 
4compddnBadownol»ttnel4a andna up 
channd 4ft hi lone Plff«« 7. 

A Ug^ pressure « ?g 
imcessary to taiUte fbnaen 15» 16. i^d 22 
and doeves 11 and 12. Afital dreult 43 lends 
to controls CIS, C16 end CO tor htflathig 
foimers 15» 16 and tfdald 22. In llw.«ae 
wnv a leooad drcnit 44 leads to oontrols Cil 
andCi2fOr deevet 11 and 12. The assembfar 
of «drcuUs48,49 aad 50 oontroUnn contKAi 
05, C16, and Cai, and olzonta * and 47 
oontroSing oonlreli Cil and CU aie oiaced 
omier the oontiol of die general Qont iol 5 1 
Cor sdvandng or atoppmg the fonning 
macUno and m coeae^uenoe pbton 40, the 
movement of which dmnds on the oU led 
via drcait 41. Clrouii 41. sarvhig channels 
C42a and C42^ eomToOed by control 
channels 62 sml 63 f rom tJto gen^ ootooil 
51, enablea, vit channel C42e, the drill lo 
advance downwarda nod the alecTc 6 and 
ttA^g 6 forming mnohfaie to daseend 
simultaneously, and enables, via channel 
C42fr« eyfinder 42 to descend aiter deflation 
of deeve 12. Wlrea 61 and 60 transmit the 
hnpidses sent not by the end of stepke stou 
5$ and 59 le Oie aeanal control 51 in ocder 
to conttolthe antomatle setting in motkm of 
the hdEbdng and deflating cmatntloae fat 
deeves 11 and 11 via cosiroT ohanneis 46 
and 47. The mod ^rcuit 4 it also jdaoed 
undv the onntrol of controls €E^ CP and 
CO for three valves B. F. O (FIgitte 7), tbM 
oontrois bdna placed under me ocnatrcl of 
control unit 51 by chpunela 64, 65 and 66, 
Valves B and F mar be doaed in the avnot of 
dm forming i»^*«htM being stopped or dOfc 
m detection of a faigiL pressute none by 
detector 53 ooopled to control unit 51 by 
C53. In this nhiitratSon, the Bona indudtag 
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the tube malcfaxg maflhlno, and the infl«tmbl» 
sleeves, hM beea iodifiated 1^ fhe letter 
Tile noiildlBg cone hM$ been InAoated by 
du letter M. As Iw «• fiie mud eiieolt b 
coBoemed, It Is seen tiut it is led in br 
tod b le hioee 3 and letumed bf eW^tuti 
fak unBkr teetim A. Stqiply dre^ S end 7 
for mini snd berdeatDD ere jdaced under 
tte coiitznl of Doniroli C35« CS^end C35» 
(r36 es well m oonirols C37 end C'^ 
oontR^IUng tUybs 37 for tiM baidener 
csbevlti end C 39 eadC'39 ooatroSkis ^vee 
39 for Hie r«dn* topp^. A ^lenael 54 
coBneeti control unit 51 to eoaHob C35 to 
C*36 thui bfinglDg Ibe reiia Oow itader i 
ooatrol vdethfe tA tbc speed of adva&oe by 
wy dedred m«thod« chenDet €33 alio 
emblbig this 0am to be beoiulit imder a 
centEol rabthre to the nenex* exbtfaift at 
tbc bottom oi the dzflBeg tfamdtted by 
rnsnutt iBii9Qr 53 by any deifawd metlMML 
Control unit 51 Is opemtod eoMMtaendj 
firom tlie snrboe by Oas % 

lbs nddMoQ ts the«e eoatrola a dotted fine 
C 53 bee beca iUaetkaled to thoir a spedal 
comnectlcm fhe object of whkh k to lead e 
signal m in moiSoa by Wy his^ prflHure cv 
en entptloa* TbSs dgnalf by meaoa of 
eoonecfioo 5$i» eoabtei the flov of reths to 
be f toprcd aad hestlag of >^*Mr|r dmeati 
17 ai^ IS df lomccB 15 end 16 to be 
switobod oil, by meene of conaeetiQa 56 for 
ooBlrolUng the cLocnte of the mvd ciroult 
velves B Md P aad by meeas <^ "^tnw**m 
S7 for ooatrc^lliiu die lactation of sleevea 1 1 
end 12, wUh ttie object of lockbsa ttte 
mnehiaeaiidprooeedfaig tolnsexta cement 

these wlons cJrealti can bo of say 
form end es they ere not part of the ia^ 
^vsntlon inaofisr es fte apphostion of the 
vnlti, wblbh can be obUUied Iram trade 
itnirees. U coneenied, ,tt hee not besK 
deemed aeoeimry to tllujpttate in demll 
each ooittfoU whose stmctnre mav teke 
form. Tbe ooatrol of resin flow fimlti soon 
flowa to a rate of hiproase of 10%. Thus, 
even tf the bore hole rn— let Huousfi. an 
tmdergrooad cevexn which may be ecessnt 
hi the strata, Ihe increese hx tethi fSaw vlU 
only hHd to a d%ht itciatM ht rfeevs and 
tuWna fMefcnasaes hi the re^oa of the 
ca^vevn. Again it wUl be noted thai nlOioiigfa 
such oaveras ate usuaQy lUlDd with water, it 
is always posdbla to mmkc the ateeve 
beeaase the maisriel thereof fa ssleoted to 
be abtetopolymerisehtwatar. As the tnfilng 
is jmCeeted by the fteeve. ttie tMog can 
sdD be moulded normal^. 

If dilUbg must be intcmi|)ted, die ftow of 
hmdener U atmed by meam of valvei 37 
ud the resin e&otiltl axe dralnod of hei^ 
dener* If dxUBag recommences, a start fa 
made by machtafaig the buwr vaH of (he 
bottoo^part of tbe tubing e few yaitfa above 



the bottom of the drilUog. Thtts ttie 
retrectable fool 2. dndng ha descent, ad- 
vaaces Iti head gf>^diially dowttwaida in die 
tubing and cuts a wall hi a truocalcd shape 
oiltll meetmg up whh the |>rotaetlflg sleeve. 
Thfa trucsiea shape eutdng may elter^ 
enlivaly be canard oat 1^ rSoclag sleeve, 
tus ileeve behig located just above the 
ddDHhif toot If a cement plug bea been 

* I of the 

bottom 
m Che 

; — — w«jr. Whea 
iQimer 15 reaches the pofaxt where the 
tftmcated oortion commericea, rcaia la 
ejected wl&out hardener timi f orohig out 
Che mud, then the controls are set for the 
feed of hardener and resla. While ttie 
manhlttr fa descending and as iooa ai 
fonner 16 reaohcs the bottom end of the 
tnmoated oone, the oontrala era act for 
forming the outer sleeve. In thfa manner a 
perfaet John fa made betweea the earUer 
cuUng and a new aectioin of tubhv, the end 
ofthe nw sleeve behu held between two 
■ranoatad lacyers of tumng redo. Tfana tbe 
madnne constructed enabka a pcrfeot 
tubing Joint to be made after aa la- 
tammtkuL 

It fa aOf-^vidaat tikat ttie thermoliardenlng 
SMtarfafa "Which may be used to form the 
5*^ can bo of any aott 

praiMed that iMr meofaanical propenlea 
■re snfUdent to take place cc cq»- 
veational tubing. Thus the invention cn^ 
compaaaea the case of f ormhm a XMna, S 
wtlhStmallAg a sleeve 6. ^ 

In edcftttofi to the abovifr mei fcttoned 
mltoatkmi, that fa to ifty bore^ioto drflUng 
vdth simtiltaneous locmhig of tobhm co? 
t^mzsly, the stoppbgand the sesttttieg of 
ttie downward advanee» the aMctiiaeeen 
•too be Head to make the intaraal deevebuz 
of tuta em If filled wltti water or to mSe 
*lw toteraal aleevhxg of a punctured or 
completely ooddised tebeu 

iwDy. the coatrofa for edvamdng the 
tocjdiyrwrai^bymeeaaof sleevea fl, 12 
aad ^Hndor can be tevoited to retain 
the aajombly to a d<sirad depths as lor 
•gjniBle wtta restarting the tol^ proccta 
wim the object of coaneelhig it to the 
prevMu4y f Doned pottlcn. 

WEUT WB CLAIM Ks— 

1. A nMhod of cxplotatonr drOflng 120 
oompriahig diillhig a bole and mo«ld£«a 
(tiUM aroui^the waU of tbe dtlOedSle 
sonultaneontiy wHh drflbtg <tf the hole, the 
tube preventing cavHig In of the ftrata and 
nineas of water* j25 

2. A^ method of eiplanitacy drflttne 
ooj^aWng ddt&ng a hole ^ paadng a 
dtinfng tool downward^ throngh the eakh. 
mouUbig a tufabg around the wall of (he 
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driUed hole littultweeiiily with tha 
oovdMiil moviiiieiit of tbo drfUls^ cool, to 
prevettt c«v)]|Binof iho stimte aadtngfoM of 
wat«r4 wfeenem ui mMiS«bl» niemlMv 
carrtDa tor iho diining toed k osindod 
UtBmUy anlMt the moulded tabfajtiow to 
promt znktivB noovmnt b«itw«ea Oiv 
ozpaadAbtt momber mad tho toMmg and a 
larae It exerted between Oie tUikxmtT 
ezpandibb member mkX fka dilllUgtool to 
OMue Oie ddlUiig toU to prams dinm- 
wacd]y» 
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tei either eklm 1 
of tbe ttibing 



35 



method 

or clidis 2, la vhloh m , ^ 

,^2*1^ *t "*f*i^ ewuMebie 
materiel iliet«fiir boa eft inieetkni aoiie 
fxo^ llM wril of the dtSed Me^ fbe 
njefrtkm sooe befog eredvelly moved 
dpwmniTdly penllel to tbe drUfl^g exit, 

iMisk the mouldeble meieriel H e Chern? 
tadming meterle] whlofc h beeted after 
eactnuloa «p bett3e« tbe eoctiuded tbMag, 

,S. A flMtfaod eecoxdiBg to cdsim 4, hi 
wttch the stnided materiel is cooled erior 
to bcfag beeted. ' 

6, A method aecordiog to mv oi the 

dM¥e dbeotljr BgelMt tbew^ 

hd^ pzftor to aoQiaiDg d the tMas. 

7, A memod uxxmUng to cbln 6. b& 
wtri oh nw mldtog of the eieeve li cenied out 
by estntdlAg mouldMie material fliecefor 



^—jiM^^^ ?**f ««>«™d tbe wmD of 
Ae dtBled bote, the lajeotloa aoee beke 

B. Ametbod aoeoidbig to eMwr okim 6 
40 or elalm 7, hi ^SoTSe material Sr tb. 
£S!f J 5?t iK^rmeriiitioa tbeeeof 
takea lte»> flm preftsaoe water. 

^' eoodrdSag to obdm fl. bi 

^vUeb MOerialtetetafalag b lue^ 
potymefiiatiaiitfwceatiate^^ 
Iram water. 
10. Amethod eooordiits to any of fi 
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to 9, ia widob tbe moaUOur of 
cerried out eereeaedirraxock 
peHideg. 

11. A method eooordOag to aay of elainu d 
to labiwblehtfuicateeofliowof tb. bi- 
jeoted materiale eze eotttioUed eo ei to 
wdatiia a oonetant tMoklMH od both tufataig 
I thmi|^ aa 



endeiee\e wbea peering 



endmouted below tbe eappoHng bod^, a 
tu^forattt m eoid bo<ftr K fctaOng ^ 

lower end and a feed dmtdt for feeding 



tuMttg moulding materiel to the InjeeOcm 
%ont of tbe fonner. 

13. A micbhia for caxryinff out the 
method of oUba 2. com]»iriQg e drilUnt 
tool, a tapmijag body for^pportlnrSe 
driuhig toed, a motor tor xotottng the tod 
ud momted below tbe inppordflg bo&w, a 
tot lafktabk aaiHihr riSvT^ 
body, a eeeond fariktabla annular elerfc 
Do^^ attached to tbe body, a bydiauUe 
Jftolttoeoatraltbemovem«tdaf11ie eeooad 
MttjUer ileera witb reepect to eald body, a 
tojfag tormer oo eeld bo^ for formlxm a 
tmn|» eeld toneer bairtog an Injeotkm uae 
allto lower esd; and feedefamdl tor feedbMr 

r"2?2l!t'^5f«!l-i *«|o«a3 



aone of tbe tobb^f former.' 

14. A maobiae aooonUng to «uiwk — - 
12 or chOm 13, oompriring a eleeve tormtf 

tttUng Conner, the iteeve fonner faarit 

S?^*'fSi2?"« '^^^ tooolAig material 
to the inieotfmi aono of ferieeve tomer. 

fktaUe and lochidei beetbig means. 
-^thV^^Sfe* Moordbig to <daha 15, bi 
i»«ch the tablag formar toclndee oooKna 
meuu betWMD the b^den tODuTiS 
naaciiv **'^*»^. 

- J?' TJ^P^"^* aocorifing to^ of claimB 
14 to 16, bl wfaiDh etid bSly oMtoi into. 
fbOaWe^umJer MM iaunedla^ Mm^ 
the faikKtlon nsiie of fte ileere lona«« 
1& A macUne aooordbw to eteim 13 or 

«Jfw k moasted on a cgrBnder (he eadi of 
^c b hay e e^ ilidabia on mn extermd 
^Hadrioel portloii of tbe body, the bSr 

^tuMler Into taro ann^r olmmbm^ iakt 
ind oDtlet oriftoei for toadfog ofl to mid 
chamben being proridedL^ ™^ 

1 nf^' A aCCOrdblf to eny of rtm^n 

12 to 18, in which the orSoh f es&ng ScSl 
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wciw. a J!ist i^alra conttolBnfl mimly of 

13 to* wSrSJS to amr Of dUma 

hMlate o^ mean* for conttolfing mud 

SlSS^w^'i' *2Ki^^». ^» olrottlatfoiu 
^^g material eUouktton ihd headag 

21. A maeUao aeoordinn to "^^-^ Id 
Ending a pmttm> lensorlarea^ ^ 
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premre In Ihe botboat <)C 
drilled And fior ronlimiiny 
mouldins materUL . , 

22. A machlBe accoidtas to oUtei 21 
whe« dapemlent on ddm 19; In wMek nld 
cQBlrol nmm Is adapted to act on nc^tton 
ol an inpvitiafroiauio premre muor tuoli 
that, when tba oreuura iauMd by Uic aemor 
axeeedsa pmatatarfAad iralne. ««Ui control 
aiaaat cam ai the dillmiy ei aud to Iba dna 
tool and to mtoa. both Ibe daovia to lollato, 
Cha or each faardaoBT dclHwy viibre to doee, 
Ihe or each dettvei? vatve toa the moaldlBf 
matcxlal to cloia at tha oqtlat ftom the or 
aaxdi Italic ndaar once lha nlnr has been 
dxabied oC hafdoner, the avUcUDg off ol the 
or e«ch heaitibat oleinaiit circidt aad a halt to 
4io xnacbme^ pcogrev downwards. 

33«. A nmoldaa aoooidng to Bttj of cfahas 
20 to a2« lA whiob wM eovtvoi aeaos in- 



chid«s meani tor autcunAtically setttng in 
laotion tbe inflation of Oie fint sleeve 
dcflatkm of tba iBCOnd rfoove rnn^ its 
deioeat under the control of a flrti end ol 
stroke stop in said hvdraulic jaolu a second 25 
cad ot stroke stop being connected to means 
for setting tn motion faifhition of Oie second 
fliecrwe, deflation of the ftrtt nkeve and ttie 
fining of the otber aonnkr chtmbar In said 
iQFdrBullc laolu ^ , 30 

24w A method of ezplorataiy drUUng 
ftabxtmiktisny as heTehi doscHbed. 

25. A fluchlne far oploratoiy 
sabstntlaBy as herein descdhad 
referesvco to the s ow w npa nylng drewtaj^ 35 
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